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(74)ftSA #a± WEB »- (J^2^) 



(54) aiff^iri'^pOhiciJ^giif^/JvST'i: 
i57) [W^] 



" X J - TTTT^ 

X 




(2) JT^^l 0" 1 4 5B02 



(^mn<r>^i\L^i}\ ^ti^^ix(r>UyXU'yh<DMK\^co^ 

mm\^yx\y-jhij^h^x^. ^uyxu y hmmim 
comi'-^^mcDmmh'^^^yh^^iixoiz. ^ 

m^f5^^im.izmZLXm^bLX\^^h\yyXV ^v VT\y 

it. 

cmnW'L-t^ui^'iKryuyxxy v V(mmn(mL\z 
umms] A^-^^-'jmmmxh^x. 

^ ^-Vi}-h^XX}V-r(r)^yVJir~i.-^y^^^ 
ddiation sensor )±^^A*t-mt^^r^'^ai^fi-^^ 

\mth 7 vx-^ =1 > -t: y-'^y(rm^^fd'z'^yxx)v- 
xcnri''^ t, 

Wlzmm LX . ^ p< - imL^^lz-th XoirZ. y'J 
x-i. 3 y'k:y^<Dmsi^fifz^X^ji-'y'cryr^iz:h^ 
f^mtz^m^tiX. ^^^ix^ti!.:hii^^'^iEr^ru 

^t^'i^^(arra.v el ectroni cs) i: . 

m^y >-JZ~i^ 3 V-tr y^izMLttlh w t izrj:^ >f p< 

-'Jcr^^mm-l X 0 izSm^tll UyXT\^>i 

[000 1 ] 

.y^yo:>mizmL. X^Wmz\t. mm^inX^'^him 

\iLmxxii—r<m(ri^m^mmznK^ixhm%m. 
"^mtrnz, v yxv^yhTv4^-^'^h^BmAj< 
-iy-tyrz-^yn . ztitvim^nx^tihcoxni, 
uyxu-y h^i^^m^J^'-LX . uyxu ^y h Wz 'KD'm 



[0002] 

iismm/^n uyxuyhTi^^it. ^^uyxizx 

X }Ji^mx^ it3f^ < mimru-f <m^miz 
?jxx^^'t/]^^coT-m^m^XJ^iti:')^^^j < -r^rz 
abizmm^ixx^^h. icr)zt^zr>K\xit. ■m^^'^y}^ 

X-y7m\^. Wk. m\. m2IR, 112 2^3 
2-3411, -r^f^ix-- J • h^-/K^x;l'(Tiniothy 
J. Tredwell)c7)f&^ I nj:^a)i£7i.>ff^aj^( Visible Ar 
ray Detectors) \tc)iXW) ^yfhflX^^^h . liX^jO 

uyxu-/hTU-(\i. nm-t^^&^h^y^<;)'t<±{z 
fp^^mn. m^'(om^j:hmY^m^znix^j:ii,z 

x\ '^m^yxizxnmm.^fifz%^\:9^}i<rmu\.z 

mhX\^h. 
[00031 

994. 664^. ^x;U;^A(Veldkainp)(Cj;^ I U> 

cuTu-Y 1 Tit, t^h-^y^^ hm<^)mwxm^\£i^% 
co^wmfjK'3ixoiz. Mm^^t^h^y^Tx.^ 
±^zmitrirz^izmifri-yxi-y hru-Y ^mmix 

i^l. ZiX^y(^UyXU-yhii. STtt-r h±(Ct^J/L^$: 

^6\^x. '^^)z^ymmi(^yt^h'ty-*rTu>icojmmiz 
i^C:>tiXi^l. trz. >\)z2y^^mmLXv^6^\ 
iyVziyimm^^mi^m^lKc^'^m', t^h-^y^ 

mt^cDTrnm^p^^D. ^>^x^co^i^^:^iii>rz 
'^tm^mcomixummtizti)K't^^x^\ 
[0004] mi^m'f^^mms. 233. 174^. 

X^'y::^{2mek)iZXl " Jf^U^U;? ^(nul 1 corrector) 

tix\yyx\^ -y hz^^i^'^m-ty^ i xn. ii'l:^(d 

ecenters) LX^'^h^BimV yXly -y brP-<^lT>LT 
Z<m^CA±. ^Fmrn^fzii/^-h-^y^r-Xh 

(c tt^m^Ef^co V yxi)^C:></)m^immi)mmmizm 
t'^^-^xoiizw^^tix^^^h. /N-b-7Virxh(i. m 
naym-\^' yx(7^wM<m'k\m.-thfzih\zm^^rL 
'rxv\^x\^h\yyxif^7.j[\^(nmmniZ'hh 

'm^W^o^^ho-yXhtiM. %.^\tWx^'rz^9'z}VWr 
\zXh. ^^\J»zW)^tifzvyx^y-yYtK J:0EV^?^M 
(r>nS!SLUzm^Z'^h^XhhU'iX\iXj:\ >/c*'x C 

<7mm^wmxiwm:ttc^'^. tfzz<rmm. 0 
muyxu •/ h(7)mMizx n&^'mx<^m^ifZiciL 
xijmmxt^xw 

{ooo5]msm^mm5. 340. 973^. 

nXhX?--(RusLoker) C:ilzXh ' LCD-r >f xrV^^N' 
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<^oTL^vv m^mmxWXitUi^^'ty^TU 
-^COipWtnr^liCylXLtdt^hTh^. VVXTV 

m^j:nA^^<-^^->x\^h^. "^^^lunwmmt 

ii, v>xv-/ VT\^^^x^ixh<n^*t^t^h<r)WM\^ 

\y'<^v<m^mHf^mztcnx\^h. imm:\i. u 
^iwmmmth tzi^^izmn!,n<^±izm^tix t ^ 

(i. ^i'yxu yhcom^mi/jmmziim^tiX\^^i 

[0006] 7:r 7-+^Z>(Fossuai) ^':>tCj:|)ra^#|^B« 
SiS5. 47 1. 5 1 5^1 frJ^-tvU^i^i^i^^fiti^ 



(subsection) ^m/i^tht-Zttfn'^l. Lt-LKct^h. 
*KT1i. r9'r^X\^9\z}V±{zm9tlrhtzi!b(r)V> 

xriy^ coi^m^mKLx\^^/^\ 7 ^ «y tAto^H;]-C' 

^]y>h^-h'm^mMcr)m.^mmLX^'^6. WI^Z:^ 
WM. m^(0:f^h'^y'^'^ hX\ 'riy^Mtt'r'J 

\ooo7]Bi^^hh{z^h^fmm^mmm5. 0 
04, 9om ^it^-r-^mmm^^xu^-iY^ 

Mirror Amplifier for use in an Optical Data Medio 
B Driving Apparatus and Servo Circuit) \ X\±^ it^ 

'^^m^m.iL^Wj:iivyv^y-\,z^->x 
-%(no:^7.^-;r\z'm{^iihtK zzx\ y^uyh^ 
y-ii. ^-':^^tmwzmm^tix\^^immii!.1:ihyy 

"^mm^hztizxn. m^tx-nmhyy'jxfcooL 

^ .1 ^ (C J: o T . ±^Kc ri ^^ ■v7V > >X\ 

'^im'^fzm:iru.mmv^^j: 0 tz-r^ z>xhh. 



/7^^ytf^^;I.^y^(Active Pixei Sensor with ^Z. ^-y^itZnrj:\^tK '^mmn" < X^^'Ji 
Intra-Pixe] charxe Transfer) \ iZ^\'^Xm^^tlX\^Bymm'-}^Xm^nh. 3y^h\t 

Mz^^tiXK^h-^yxj-Y mmmaioyT-y 

X. ^WU.<m^.i:t^V'ty^t-hy^'thfzib\z. ^ 
S^fi#iOT=*aryi.--*f >'r/ui§l02[Hi^f yr yvm 

{dual sanplc correlated double x^r) {W&^mk'Thtzi^^CD^m ^Wmt. ±M^^ 

^^h. ^^-yn^izmh^l^. tA^-\zy^a>^ittz Ub^mL<iA^h^X±mkth:zt^imLXi.^i>, 

mm^\z{timk^^ixtzmsmm^izx 0 . mmztt^r^ t . ^wmx>b-^(mmizxiixi n 

m^'s%^.^o'hiztf^^m^fz^m)^hwM.^ix^. mwj: %ta.)\.yxu^. hiph^x^vyxi^-v sru>f t>)o 



;U;^0-7lS^2I5I-tyrUy^;^(duaI slope correl 
ated double sampll nj?) $-^lj^LTV^^l >. 3>^h 

^y^rv^\z^\'thim-i^^(mmmkh\^x 

[0008] 



(4) 



nm^ 1 0 - 1 4 5 S 0 



mz^-^xitLm%j:dizRW:^tih. mmm^'^yy 
10 0 0 9] ^^mmTizm\rhm>:j,^m'h. 

m-thZt Xf'J9}\^/j.:< y i:M~<7>^WLiZJfmX^ 

muz J: nm^m^^'^-^^^x B^hiixhh. 

1001 01 

[ ^m<^ii(Dmm ]mi. 2 i:mm-i . v yxv 7 
hru^ 1 oti, ^^LLfzW^/m^vyxv-; y 1 
2 ^ 7t:liMi/rl/>x'U 'y ycnv^ ^mtx%^^i\x 
h'o. '^izzn^o(^uyxu-/hit. ifM^iif^^mih 

^24 W/r;l'-r2 2^L(C. fS^7^7P>f (photo 
sensitive array) 20 (E!3C7)l!Fr®0i:^l^T^t:!?^[g 

XI. y hmM'/j^ro^comm\^(^mwmt^t it. 
h-b-h. ^vyxv'v h 1 2(7)mmmM \ A<nm^^z 

fh ^r^-f^F^rJF^^I^:^^ (topo;?raphical lines) T'^S 

\^yxv>yvi2^(mm\z\±. u^xuvb^a 
XV -v vruvf 1 oti. 'mji,zij;>(y<n^xim^iih 

^^i-r 1 5 0 -a OOcOt- yXUv h;<;^^ >'XV'y hr 

i--r 1 o'kmm'hfzMzmm^ixxi-i^ . ^uyxv 
?FM^/iTc^^7\'.i^th;^2 2mcmx7')v-r^^ 

[0011] \yyX\yv VTV^ 1 OipW^tchmi^ 
WXhXo^Z. UyXUvhTU^ lOP^CDUyXUy 
M2^r414{i. yUh'ty^TU'^ 2 04ii7m^hi 

K2 2^^^■^xx;^-7WC^^B^^gsiJ:ot>. PS^tSE;^ 

5E:GZ(i, U>XV-yhrU-f 1 OiOrt3/i:^;&>/b5m^fSl(C 



if^Zc^ZKc^. l^yxVyhTU^ 1 Of7)43^C^;:)^^>tr) 
?at^^':^*<^^t^t(c. mzmt:^mm^zuyxi- 
-^hmM^^m-iitizj:^x. ^^£7)u->xuv 

h / )1dl^aitffiWX;^;l^7-<0?Sfc7)4i.D ^W^i^ 

[00121 ^$r. p}iimcr^mmni}^hmix 

fl2 2cr)UyXV-y MUB-^xx/u-rtf^l^firfii^-tt 

mi) 

y' » yo nu(t/n) 
n'u' = noUo - y(t> 

X3hh. Kcti. j^^. y' it^Ki^m^imitdkc^)^^ 

yjt¥icomizm^m$. uummmmy'j 
ry) . M^immnmm. ^\ivyxv yv<n^ 
^ ( 0- 1 / f ) . n\±vyxv y vmkcmmxh 

^^[^gc^^JSu ' '^\fh(r>\iZ':lWj:\%W^^ (0^1/ 
f } $:WT^rifr^^vyxP7hi7)^Mildti, mwm'F. 

[00141 
[IS2) 

d = y = (HoUo - n'u' ) / 1 

a- 

[0015] ^^Bft-^j:^ >y bcor U-f IJ^ 

LT^^o, zzxM. ^vyxxy'vvmmmm'm 
fiZcHi. vyxv.y hr^->^c7)c^J^cc^E®^nTO'^>^• 
[1^3] 

d(r) = ( noUo(r) - n'u' (r) ) /t 

[0016] ^^i7;uyXV -y h^j?Mt?)iE 

Blf^c^^'^L^Tmc^v^Tu' ( r ) - Oh^-&<i;:)fc, 

33) . vTO^. p;r^<7>u>XV"/Ntcot^Tit^:«r(i 
'Wi. ^3^^iuyxv7bc7>^4/;>i^c7)u>xi/'y 

[00171 7l^l^tliS2 20{@/?i7)-trX;L— 7'ti:. 

wm\ ^^±.lLfz\tZ(^:>^\zhh^-ryx^-'Mz 

SegL/::IRB17V-f I^^^M(electronics) ^{i;tT 
fcJ:y:'^D.ycJ'[n]j?S80^. ;*U'Vh^^-30>:. ffl 



t#i#HF10 14 5. St) 



ra2[sH^yr>Jy^^5lK<correlated double sanpl i 
circuit) 4 Ot- AXD^im56t. ■^y'f^->''t* 

ii. fBfetSTU^ (col or sensitive array ) (COV^T. 
[0018] m3C0W\mii:Wi-tl b . VVXV i Y 

^2 2cO^'^r^^;l/-7T^c07l6^^m^3g^24coi /3 

^mth. uyxu^hru^ 1 oil. 7.^-tr7ot: 

J:'^T. 'mU'^^m^24crmmi)^h^mUz^l'm 

rp-h7 2^M;^-^i^:t7ti^yxu-7hrw i o± 
<7)T^mm'rx::^ 1 6(i. ^^^5f2 2oh'co^rl1t-t7•'^■ 

h-.Wfm7f^-^jLTru-yi2\±. uyxv^y 

[ 0 0 J 9 3 r/N-^jLTrU- N 7 2f^tf0g^Pc04''6 

i^L, z<r>tzib. T>'^'"^aTr^-^^iKBi^'yx 

y 7i^lfiai^2 2cO 

'^791l-r(^mi^m.h. V>XV v hTU^ 1 0 

C 0 0 2 0 ] fflt?J^^gHS0T/N-^;L7r U- b 7 2 
i:^fl;v^i:>li:;t:U>XU7 b 1 2li. 3^tftili5§2 2£0# 

o-CJ5^faitCWcLTO^UyXl/7 h L 2^mfi^ 

r^;t— 7-t-7Jt^-^ ) i)^:iih'ty'*rr\y^ 2 0^z\Kn 



ns ix.^t^m2 2myr}i-rcomtmmm 
rai7^*i^yxu7ho{i't5:3®tmcl^rtti«f. mi 

s<-i^u. Tyy)i^{zK^ztix. mmvA^-i^ 

[002 1 ] tfz. mmmm^vxrv^^,^ irA-^ 
y^rvA i.\z^ A-v^ym.'^7^fz^{zm^X'^h. 

^^m:inzr>\\Xl±n\LlX\^^j:\\ t\^i<n{,^ 

7— fi3li;r( function of color) > L C^fl:*^-^^/;'o'Ci> 
ej^S7lcTISIt(opticHl desiRn)TU0?^ Wr'^ 

< 7 7 Ku> x^'^^T•v^^;^^\ cnu^-^mwR 

[0022] 0tff*^^^^S^ftt{i. ^)5^<i^^ 
niX) « [V^](nc-1)-1 

>^-&„ 

[00 23 J 0ifr1i^^(diffractive el ements) (Cj; 

C:cO<r>U, #MT'^^*^®6T>'h$<{weak surf 
aces) , S^ff-^£7)®6T;^VWi ( nc=l 0. 000) 
<:LT. l£ltfi'Mi^^'ryHk-r^X^x7h(Sweat)^T 

[0024) 

t{\) = [n(X)-l)Ac 

[ 0 0 2 5 ] ^-iD. X^x 7 w • c • x^ 

x7h(W. C. Sweat) tCj:^), ' ;^n^^ 7 -f -mH P^) 
Tt^^^OlStlfcffiEac (Desi^nin« and Constructing T 
hickHoloxraphic Optical Elenents) i , mmW^l 
7^m8-§-. 1 978^4^1 5Rmi 220-1 22 
J-^X'^^iiXX^^. 
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[0027] 

mi] 

Vdiff = 

[0028] 

"dif f = 

10029] A,-587 nm 
A,= 486 nm ^d=-3. S 
Al=^656 nm 

n^t^xhim^^mz-:>\.^x. mm:t^4iii^xif 

^^^"•^(elementpower di stri buti on ) 

[0030] dE^tmzmiffmi)^t-thf^i!b. m-m 
^uyxcom.^imim^tMz^t-t'6. mmmKc 

h2m<^MB^. ^rU y hUyX{doublet Iens)i^i^ 

(i. 2wmmmznLx^tM^mk^i^h. k-^. 

^;t:cs^^C'£^7->r-;?ryP>'NV-(focal power) OlS^rj 
[003 1] 

Vref*<(>total 

tt»ref = 

Vref - Vdiff 

^diff**total 

<>diff = 

Vdiff - Vref 
f = 3 . 18 mm 



mtf\m(r)u^^iftmztchz.t\^zXr,x. ^^^m<r) 

aiwJroT. h3y.-K-jr->'My>-x< doublet 

component lenses) {ZiHiWcCM^Ws^^X'l/F'f'yJ'^— 

M-^Xtrefractive doubIet)ti, ^J^«5jfg3g|^:^ 
^h'^y^U-/hUyX{s\Dii\ei) {Z£^t^ilhh<^ 

^:S7 »iy h^^(ne«ati v^f I i nt element ) tfrhtch 

[0032) mx^;? ( d -- e - f il) (z^tt 
PMMAy'yx^yi^uyX^m^'^fzW^l^mL 

[0033] 

4>ref / <^total = 94.25% 



4>diff 4»total = 5.75% 

i^rv:fitLx, tfzimi^i.fmmhtLXi'yxi'-/ 

[0034] \E\m/mm^y^ XV y Hfell'L^f$mt--& 
±^\^-^mfm^mt^J:d{zKcl. Fi-y^^—^^iz^i-^ 
'i'<tch.. mtil. PL 3. Omrn. F2. 0(^)1 > X 

iz-oi^xcomtfrhj:u'\j^mmD-}xmxu. Mj^m^ 

[0035] 

mil] 



F/# = 2.12 



fjjj^ff = 52.2 nan 



F/l = 34. B 
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1 0 0 3 8 ] -f ^~i^^m^(^'mihm^'^±iznm 

[IS^(bounds)ii. 2 - 5 ju miEfflPTC^^T^ . 

/l'®0?ffl^®7="—:^'( Interpol at ins surface data)(C " 

[0040) 
[^11 



F2. 0 























2.0 


BK7 


2 


- 1.639 


3.0 






k = 0.973 
AD = 1.04 XIO -• 
AE = -3.35 xlO 
AF - M7 xIO 
AS » -7.75 KlO 


DC = 0,0 


DF3 = -8.25<10"' 
0F5 = -8.4x10-' 
0F10 = -8.3X10"* ■ 
DFt* = 1.4X10" 
DF2' = 4.6x10-' 
DF27 = -2.3x10-' 











Kc^. uyxu',hmifTmmiz-<x^mEizm$ 

tlfztiJimLXi^l. 

C0036] iHl^UyXl/.y M 25!j\ m±. 16^. 
±m<^f^iZ'^\r^X. 04 (A) . 5 (A) , 6 

(A) liZm^LX^h. ^ii^cnw^^tht. n 

mm^i4i±. mncrm^tLxmvjmx^m^z 

lZ^LX\Kni,ZX-:>Xi'^hZtt^^h. tfz. ^T^V 

^'<. i^^Tj^mcomumtLxhrns^LXi^h^fj^ 

[0037J 04 (B) . 4 (C) . 5 (B) , 5 
< C ) . 6 ( B ) . 6 (C ) li. f n-PixOPyXW-/ 

t^m.LX\^^h.^\i. iS^54 6. Inm^.iStl 
E F L 3 . 0 mm 



[^2J 



<8) 0- 1 4 580 2 



1 6jgc«»u>x 

E F L 3 . 0mm 
F 2. 0 



1 maeto 



1.602 



AD = -7.0X10 
AE = 2.1x10 
AF - -5.9X10 
AG = 6.5x10 



2.0 



3.0 



2 4flC?R»U >X 
E F L 3 . 0mm 

F 2. 0 



wwT. ^^®7'n7r-^;Kaspheric surface prof i J 
[^12] 



BK7 



DF3 - 


-4.8X 10" 


DFS ^= 


-4.7x10-' 


DF10 = 


1.4x10-' 


OFU = 


-3.6X 10-» 


0F21 = 


-5.2XlO-» 


DF27 = 


6.2x10- 


DC = 


-0.513 



Sid 





¥15 












:AcA 






2.0 


6K7 


2 


- 1.509 


3.0 






k = -0.570 
AE = -4.BX10-' 
AF = 9.5x10-' 
AG = -1.2X10" 
AH = 1.4X1C-* 




l)F3 ' 7.BXI0-' 
DF5 = 5.2x10"' 
DFIfl = I.OxlO"* 
0F14 - -6.3X10" 
DF21 = -2.9XI0-' 
DF27 = 7.3x10" 
DC = -0.B72 


/ - V 
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z(r) = - 



cv r" 



l+Jl-(k + l)cv2r2 



+ AD 



Vmm^tl. Illtfl'ffl7'n7r>fn-{diffractive phase 
rofiIe}{i, <^ 
[ai3J 



+ AE + AF + AO r'^ + AH r^^ 

t|,(r) = i^(DF3 +DF5 +DF10 +Df^4 y^DFji +DF27 y^) 



-^v^Wii^) topfiia?!)'^^)^. ^HWfi-^«yi^ 

I- ^ 5'— (mu I tip] yins current mirror) 

^zt^zx-^xm^i^ixh. 

10 0 4 2 3 PJi'^c^UyXU V hfi^i^j . T^m^STV-f 

rUY7^:^^7';;<^yA F/#=4. 0. FL3. Om 
mt7)U>Xb>7 h>:4^(C<5effi$:flTV^^^§^, UyXU 
•yh<^Mmt. ISOumiZ^xh. ^^o"C. TU-fTt^ 
yi)K 7 8 0x640 f:;'-t:n'T'fPM$nTl^^ 
^^XTU^aytpiz 10X1 OOT^If^tti^^r 

-^rrWT. 1 6t/JJgf^«5rto;5Uyh-^7-^ 
^;^7^l^wi:(CctO. U>'XU"y hi7)il^$'4x*^f^ 

5(il4. 6mmg:TvjN$<:SrO. ClO^^. rt^ h-^:>' 
tz. miih^^^xyjv-yi^m^miihmizm 

^m(om^^9LLm^i,zzc^>mi^^\\mt:^zt 
f)'X'^h. ^tzA^yiT^mi^mittimitzii. m 

^'fi-rf^ymm^&A^iz'th z t f>^T^ h , 
[ 00433 ycmMcn^ri:r/i^r<nrscrtmKc^m 
T-hD7M#, ^r^jc-i/t'^^ji^^yy^-is^. 



T^h. tfz. V7Uy>':i.\Bimmx.htl^Zti:n 
^-tht. lolfcgSIB!l(photosites) t', DRAM^^^US" 
f^mf^>ri:;:r^ri'^. DRAIVI^^Ufi^ffi^Si^q?^ 

^{zm^if. 'mi^m>^r^fi-yv[co^^fi\^ 

€-fiJfflT [00443 mi^W^Th. m^liinm^24iZ\±. 

LJ;u_^^f^tti^6 4(i. hyyxyry-hGS 
t. *J-t:7]->--h6 6t(Cj^^^ntV>-S,. hyyx 
7ry-h6 5coaJ:^ii, v;U^7V;'^^^iJ;t/^^D-/ 
:J'[Hlff88 0if'1>L'C, ;i?U>'hc7-3 0A(c=r^^fL 
X\^^. hy>y.yTy-h65i±, '7;l'^y'U-^-*rh 
X a -y 7 8 0 J: 0 r>rr^£7)^B^T1^fS A U > I- 
^7-30A''\ iUmE'^^. mic^ti^^6 4izJ:y)W 

miih)w:m%mv^hXdCLx\^^h. '^-t-yh 

'miimi)-i^^'rhmffd3'^mm^fix\^^^) . m^: 

hXoi,zm(^ni^^tm^Kcmst3m^^tih. z 
<7)mmmMit. ^%W2\^^yrv y^^E^ (cds) 
Aom-mzi. cDsmmof>^hcom6m^ii. a 

^pn^TV^/KI-^(diRi tal valueXi, -^TX^ 
'jy^^-tfVi yn-^ASl.zX ^m^^tiX. mzTM 
^ft$>^'J5 8 (SRAM>^'JTt,J:v^) 4>tciaiS3^ 

6 0. 6 2^'Fi^^'n•/^LTa-'y b-t^rrv-^tcr;? 

t7.f ^ Zb^zX^. 5 0^hti:^T'!< 

>r^->x-:?(i. ^mmjhmz. vxtmix 
ii-hy^yo-Y-thi)\ hh\^\±. tmtfditr^y 
D-KT'?^. Z<n^^. 7nh-t>^TU>f 2 0{j:. 

^;U-7W^7tt$^ai^^2 4(i, ^ix^'ixizm')'^X 
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( l^^CllHl) . 

2^^<.-x^fz\ty-v^m^kzm^z^mthZc 

^Jl^i^t-^d i: C J: ^;5>-iO^"^i^;5)Sc J: oTClii^TIt 
v-^X^X<r)Vy>''yX^\iZ'':>\yZ. x^-/^ 

^ziV9^ < Hw-fy) mmm'L^zts:^. 

hht^^i )m ^Ti!jf^ Lzv^h. z <7M.mmm 
ii. m=miz{i^ <mxo^zmi. 

[0046] 

lout ^ n * lin 

ZZX\ nli. :^l'>hiy-f7)\hm\^T,i{Z^h 

[00473 imizmrt^ t . ih-^mMi±^(r>^ r> 
cmi$xti^-<, xmm{z\t<'}:j^-^hmxh 

[00483 

lout = n * (Iln / (11- P)) 

^^T. fs\±. v jy>^x^mMmm{^m^\z\±5 

[004 93 fj\^yh ^^-30 A(7)m<rmmmx 
ii- yyy>'X^3b\±. ii\yyh^^-a:>xtimT^ 
Mt;jp^nT. t\yyv^v~(r)^timTc^-x 

c7)fN-rT!J^>r (non-ideal ity) ^r^^Cr^riiril:!. LT > 

[00503 
[fStl63 

Ic«t = n * (Ii„/(l-»-P"M) 

;<rU>h$^-3 0Acr)ai;^li. ^^-PMiM+lh- 

\^%ixw^mmA6^m^¥^thnh. z<D\k. y 



-r(dua]siope) . 'ttch'h^m2&fyr^)yymt 

^T^^otV^S. O^O- Taryl/^'<ACDS//fs] 
L-lftijIIK.-inipl if icai ion cliain) 'ki&%-th^k^\i.'^ 

9 y^y Y -r- :^ LX ^^hMzm t X . ^c;M^\t 

2-:>a:WJ:hm^^^tLxm^mthriX\.^htv^') 
j^x-h^ . tfc,W^2 E-^yT g y^/mxu^ i>^y 
y>3S^. y\} vt3m^. i/f^^-^mux^^^. 

m^. m%-i(omimAA^iYLxmn'tizbizx 
'oxm^ztf)K"^h. T9^-i7mmim^64i^z 

\i. im 2 wtyr^} y^'tm^w^ ixi^^jzt ^'^x 

A4c?:)m^Wm:if^mizm-^il, oi"^Xi^Lh'r-9^'i^ 

[005 1 3 ^(C. h'^y^f)-r:>(^^mmt. A/ 
D^t^ (ADC) 0^56{Cj;O'r>^'^/Hll^n^- 

[0052 3 -tr^r^-S^f^-tyK yn-^A %\z^ 
h^^^k. M>camn\t. ;^^y-t:/l'5 8(c€£#^ 

-r\zm'^%xhzt{>x%h. 

[00 5 3 3 'm^wr)'m^/r\yA<mx(T)A :A-y 

7TVA(ry?hXA)^-V^^K^^h^-m±. ^yA A- 
-Y y) N-^4 8c7) J; 0 ^-li]5feJ^Sl^^.>i4^tc^ 

hv^h-:><r)^xzhh'K^mimznmhy^^ oim^. 

L<ii'ry"i^)\^^ ?<-z/m^(^)^mzxnKmtit:'^ 
7T\y^ ?<-i^'^n^zti>. ^^mut-ocrymi 

( 00 54 3 ztaz^ n . itm^^<^)^^rrfi—rjj^ 

? ^m^i / - >'^nmrz> z t ij^mt Kch .. ^€h>] 
x%±. ^uyxvv v^zxnm^^ixh^y'i x-y^ 

i n a;? e capture) ^ J: I/t i^'^^W s^-'J^^^m I 
Xi^h. tfzZiliZj:n. )yyX\yvh(0^m^Zhfzh 

m^(oi^-^^mm'^fziibi>zmm't^m3cowmuy 

[00 5 5 3 m'Lfz^'J^)V'C'7^}V'n'-^\;z\t. x 
-^^^7. 5 0'\r'-:^^mifzMz'^hXV^W K UX 
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[0056 3 m8^^mth. ;<?Uyh^^-3 0AO 

fth 0 izm\ ^i:->nx l j: v >/y u y h s 7 -ms 3 0 b 

y-mm(Om2^M^{secon6 variant) ^mt^-ti^. 

rami^zmn md%^t^j:n^\^^<m^LXi^ 
yyU'>'h^f7-3 0B(i, Ax•m^xAxm^iw 

fd^m.^X\ /Jl'yh^y-SOACDitiyDi^zmmX-^ 

[0057) ia9tii. 3ocb^mnwz:^vyy 
iy-<^m(^'&^mmm\^xhh. :i(ofjvyY^y 

Hi. ti]^y\-ly-30Attz\^30B<r)}^-hh(m 

^s<rm^'^)i'^rv9^i^xui^x2-fi/m^sohzii^ 

'i^^^h^. :f:Uyhiiy-30C{-l. tvyh^^y 

fziity- h • v-x ) mE^A>f rx-t h:it{zx n 
X. l>iri*i{5^^T'5Xi^^. J;OlfSS(cti. <l^iti, R 
1 hXV'R2<r)m^^'t^ Z t CC J: Tijioti^Zt iZ 

^.>fci!biz. 9>i:&-m^i:. i^l^yh^y-SOCco 

I, 

r 0 0 5 8 J mm^Uy V 5 y-^<nj W ;K-^3A(C 
f?8LT. ebers-iioll^l(cj;0ia^«l 

[00593 
[«itl 73 



[fSrlS3 

Vb.1 = Vb.o 0.060 V 

10 0 6 0 3 »if^'+' . r K rT)'*^ r-b ^ >- a yipC:>CO-T 
-^izli.. mElXi^ly'-9<^iti'!M.^^'^^tir^<7)T 
YUXC07^^mmthZtiZj:r)^ T^-tX-thZti)^ 

^'r ^ rizt^nm\'^^m'tv-yT^j y^'LKcf)^!^. mm 



\^mfs^it^^/uX'\^6mf&?:n.i>rzi!bi,z. miiA. 

[006 1 3 t>i:om:<7H;<-i/W^^iii^2 2£0^ 

'')'rrt\^y'<7)mxtRi^^nii%^. rKvxc7>^$ 

li. v/l^7VU>r>— i;^T'-:$'r7-K( f^'-feyM^- 

[006 2 3 vX'Cdi o^^T^. ir^i^cyo 
Ep) li. ym^^2 2(0^79 }i'-y±izmi$m. ^ 

l^yxV v M 2(5. laiFW^^^S^'lir^-tcJ'-./ yh^ 

£ES2 2O^c0>?-iimtf0-*f7^;^yU-rtC3^^4-t -S^ 
J^IC'<p<-i^*9 2A|-ff5^LTV^S. IsiatC. ^W9 0 
(7^'t^;< yh3- 5(1, 7tR^ai^2 2<D^fi^ti(r>^r 
9J^rizim^-^li>K1^LfZ-(j<-'J9 2B^:m^ 
LTV^|>. R^cOChti. ^fe^>"-i^'9 2C$:ffMTJ- 
l-^9':<yh5-7iZr>i^Xij'^Xliti>. Z(?)mx 
{L ^ :<~>''9 2At^ro9 2CMj<-i^^m9 0cr> 

^iCh;^^^, J;0-SW^Wi. .^.l>:;^j^5i?^R«t:^ 

0. T^3^^miti!,m2c^^r9'jv-rcmmx\ i^j 

<^mz^j: ^Zt'J)^hf)^h. r>t 0^EP9 0O-t7M ^- 
in-^) -i:<-iyl±imizKc->XLt\^\ m 
(00633 ^'9-t;V^ ^i-iy^-^^mmCclWlFlzMl 

^ithfzMz. ^^r9'fi^-r2 2^cDymti^m'^2 4 
iz^ay^^tix. ^tihco^'^nmmw. ^m2^ 

^ry7'[}ymmiYLXWM.^flX. ADCtCjiOr 

x\ %m]!^^22<ry^^rv}\^-r<n^^t^{znLX{m 

-9ASit. ^.A{ztm^riX\^h\::9-^M^c^co^9 

^}i^'~9i:'smLx. im^^^r^}i^-r7)^\i^\: 

9'^}V[znLXf^^^iXf::\::9'^)Vy'-9^. >^»J-tr 

)V'=>s\ziimhfzib\,Z'Zmti^nx\^h. mt\^. f 
9't}VAtf^. mznwfTh^m.izhhJ^'t v 5 arocie 

[0064 3 ^l^r^i:. ^ M-iy\::9'^Jln'-9±i^ 
79'i\^''y^<orx^4f)^hm\i!.'^ZtifX^h. Zfl 
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hh. iixiz\i.^rrv-i<r^<r)^^}i(r){m¥. ^ 
[006 5] :^wni:im^j:mmm^:m.LKci)^hm. 

[113 3 micouyxTv-i cmA- A{z^^xmz 
mA ] (A) \i}p^<7)vyxu-^ v<mm^m\^ 

Thn. ( c) nmxmmMm&irm^ ^tzmxh h . 
m5\ (A) m (ynpymn<^vyxvvV(m 
m^m^ -^fzmxih o . ( b ) xtm^'^mmmm.^ 



[gl6J (A) \t2AK(n%m^(r>vyXV'vVam 

[(US 1 7l£^aif^wr^;^-r$:ff^^-S>7^^$?ilits 
[01 0] 'm^'^'T:^yY\zmWhf\mn-Jf}\' 

?ii«!a9^m i^y^y. is ^^^^v;?.;?. is 

^^EtI^, 2 0 -^^Vzy^TVA. 22'm!A^<n 
^7V)l~r. 24 imU^rMl". so :^\yyh^ 
y-. 30A-C :^l'yh^y-. 32i-32n I- 

yyi^'x^y-h. 34 x-nmhyyyxip. 3 6 
'AtimhyyVX:T. 4 0 ^g^2[ll^yrv y^'lnl 

i^. 4 2 4 4 mt^^. 4 6 mmm^. 

4 8 ^r-f-^-i/t'^-feyU-O-yN-^. 5 0 y"—^ 
5 6 A/D^;j^. 5 8 ,><^»J, 6 0 ^tT 

Ku;:?.'?3-y; 6 2 mrvV'X^zi-y^ 6 4 
T^tU^, 6 5 hyyxyry-h. 6 6 U-tyl^ 
y-h. 70 X^-^. 7 2 ?SK*20T>'N-^:i-r 
7V-h, SO v;l/^-7V:7'*fioJ;lX^n v7[I]ff&. 
90 ?^f4s:(^En). 92A I^IeU^^ 9 

2B mi;it:"i?<~>\ 9 2C ;^feLyM x->. 
1 0 0 1 1 0 ditj^s. 
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